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Abstract 



PURPOSEiTo reduce a surface pit of a compound semiconduclor helero-epitaxial layer, upgrade the evenness of the layer 
and reduce carrier concentralion in lerms of a helero-epitaxial layer growth method for GaAs or the like on a silicon 
substrate. 

C0NSTITUTlON:A natural oxide film on a silicon substrate is removed and a compound semiconduclor low temperature 
growth layer 2 required lo generate a growth core is formed thereon. Then, a first compound semiconductor epitaxial layer 
3 is formed at a temperature of 600 deg.C or higher but less than 700 deg.G. A second compound seiruconduclor epiiaxfal 
layer 4, which minimizes the number of pits is formed thereon at a temperature of 700 deg.C or higher where a third 
compound semiconductor epitaxial layer 5 whose carrier concentration is low, is formed at a temperature lower than 700 
deg.C. V/lIl ratio, annealing temperature, annealing atmosphere and raw material gas of Ga or the like are optimized 
during the formation of each compound semiconduclor epitaxial layer, which makes it possible to reduce the number of 
pits and enhance the evenness of the surface. 
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(i^ffilHIia|g9KiM, (B) «t:'>y ha;S«:5^LTlr> 

x.\dit^iy^)V^^1;miZ^&t> GaAs7!)^e>^:SH 
1 ®<b^^«ixtfif*i/-v;i/l$:fig:St€>IS(^V/ 
I I IJtS:®<tS3i:{C<kcT. GaAsA^'b^&S^b 
^*^>^<<^<SS^S^ 2 on 7 1/ -fe >X A^^ICfflI$!| 

LX. 3. lnmA^f32. 7 nin{C{SMLTt^.5. ^ 

GaAs/)>f)^SH2®fb^^«ixtf^:^i/-v 
>'U»4S:fiK«-rsBSOX/I I Iit?:E<tS3i:tCJ: 

X105 cm-2AxP,3x 1 00 c m-2{C^£^L/TV^-^>, 
[0 0 4 6] 3(O||ig0iJOfb^i|^ft'\-rnxt:-^^r 

i/-v;i/fiS;S:^{cj3v>Tti, s i ®K±{C'(b^^^>^«: 
{SS«:5®S:J^fSl/, -5-(0±{C||l<JD^b^^ft:xhf 
ft^iy^)VMi^Mt^m(DV/ 1 I Iibfiit;il2ro 
fb^^{*xi^^f:^f->i?;uS5:figfi-til5RC!)V/I I 
lib?:. mscDit^mmiiifi^iiiii^i/^JVJSi^^^ 
t^^y/l I IibJ:Ut,EVN<ii. !lf{C2 0OTtct 

[004 7] (H 3 syg^j) 3roiyg^i<ofb^^«c 
/\xoxe^?:^i/-v;i/j5g:R:5-ffi{i, Si^fchic-fb^ 

tf^ i/ir ^rS-* ©^4^iC J: o T 7X 

tSS±M0{b^4^f!|cxf^J :^rJ/^;i/McD^ffi$:¥ 
fflfb-r^sS^i^$:BffiLfct(7)T'feSo 
[0 0 4 8] Si S&JilC'(b^4i^#:fiaS«!aSJi?:ii 

wmomw^imimm^ni, zt\imz^^ixx\<^ 

30|gjfiW<Dib^iP*f<E'Vrnxe.;5f:^ri/-v;i/fi& 
fi:^{c;feVNT{i. S iWS±\zit-^^m.^WR 
m^^^L. ■f©±{Cf£:5Lfdb^4J^«!:xt:-^r:^ri/ 

«)#ffl^4'T'7x-;i/^53i:lCj:oT. $e)tC-5-®± 

fbtS3i:S:#iai:-rs, 

[004 9] «^#e>{i, S-^rOHi^tCioT, 3fflfb 

fiK««!J«iMO±tCfig:5L/fefb^#^i*xt^ ^ 
® 5: 7x-;ut SI?Rtc=b;&S!»T'&S 3 i: SUM, bf-o 
[0 0 5 0] ®9{i, H3|y6fiaicDfb^^Mf^**J'\^P 
xf^f dri/-v;i/fig:S:^ii©7x-;i.^4^Z)|Ji^l2IT'S) 

S.-tS^:v<LX\^i>. 3«)ia©, /BC5«f^l£*7 6To r 
r. V]KSW^:^^^ffiO. 3 5Tor rro,#.Ai:. SJ^; 



(7) 
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'tl^E^TSOTo r r. vmm^7.i^&0. 6To 
rr<r>.^.Bt. S/Sl-I^E^TSOTor r, 

iS7.i^E5. 7To r r(7)*Ci:, i®StP^Ei77 6T 

0 r r . vmmihW:^6^I± 1 . 3 T o r r D iiT'H 

[0 0 5 1] ZZZ\ Z(D^m(Dit^^iil^^v'a 

S iS«a)±tCG a A s Srxi^^ i/-v;L'^fi-rsilSg^ 

[0052] CHlfflllSQ 

®St4'lCH2 5: 1 2 s Im. As H3 1:3 4 s c cm 
mXb. Sm'^ff^Ztli: 76Torri:U S iS«S: 

1 0 0 ox:t' 1 oj^mfmLx^mtimm^Ltz, 

&.^(DXmiZi5\>^X. H2 CDj5£4{i^t>'b^:V\ ©St 20 

A s m^-t^xmmitm''smmi4^bfzG a 

A s t}^mt^(Di:j^<r:iMZA sH3S:34sccni 
[0053] ^2©|ig 

S iS«fl)iaKS:4 0 0"CmSlC|^aU a s H3 2 
66 seem. hU;lf-;i/;yU^7A (t r i me t hy 

1 g a 1 1 i u m TMG) S: 1 8 s c c m#ALTG 
a A siSiS^:^?: 1 0 nmSHiiSSi+t, 
[0054]|g3®Pg 30 

S imiiin^U 3©±tC6 5 OiCT'A s H3 
$:67sccm, TMG?:2. 5 s c c m^AbTJPS 
0. 5 Am<©||l(DGa AsXbr^^rt/-v;i/gS:^;gL/ 

[00 5 5] ^4@Jig 
lllOTGa AsXb:^f:^rS/-^;HOfSS$:4i»fU Si 
S«5:9 0 OiC*T'#iSL 1 5^7--)Vi:n-ofc, 

t^ffi:^?: 76Torri:L, AsH3^> 
l±^0. 1~1. 6T0 r rCD<i6ffl'^?^ftbt. 
tSft^BE* i: A s H3 ^l±(Z)«SH(i,'- 0 9 {cfev NXit^ 40 
A-DT*^$4xrv^5. 

[0 0 5 6] ^SSPg 

Si^SrSO^^SU 6 5 0-CT'AsH3 
5:6 7s c cm. TiMG$:2. 5sccm#ALTif$ 
2. 5 fim<D±M0M2(DG aiAsX.\^Sl^i/'<r)VM'S: 

[0 0 5 7] laiOli, 7;i/i/>^i-)Ii:GaAsxtr^ 

<Z)Silli(i7;i/i/>4)'BE. «M»«^2«)G a A s xfcf^tdp 
i/^;^iiG)^®lal!!!J|^!^SMS:5^LT^^^.. -fbTZO 50 
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SBmdii^m^ti, G a A s xf:? JFi/-v;U^O«® 

[0 0 5 8] S iS^g±{C^SSL'fcGaAs^SS^gS^ 
CD±{C^:^bfc|g 1 CDG a A s xfc^iJi^i/-^;!/^?:^- 
-;UL>5:*^ofe^<^>. S±Ji0^2©Ga Asxt:^ 

tC, RMS«4, OnmT'feofe, RMSA>4. Onm 
7--MZ^i>^m^im(Diimt)'^^^tl 
SCOti, AsH3^^fE*^0. 3 5~1. 3TorrCD^ 

[0 0 5 9] t^2CD||gO 

SfSf 4'(CH2 S:12slm, AsH3$:34sccm 
rnXb. mS^'SjHmtlk'J 6Tor rtU SiSSfe 

1 0 0 oyzx'io^mmbr&mimm^brz, 

&.^(DXMlZi3\>^X. Hz (DmL\mt>^fj:\>\ 

\f3mi]^7--}ijmj^X'imt>^^£^\ st, Ga 

A s i:^^t^xmm-ltRjZ^^(D\HmziiMbrzC a 
A s ti^mtS>(D%:^<rzMZA sHa S:34sccm 
^SALfi:, 
[0 0 6 0]^2S|ii 

S iS«c^SM5:4 OOrSSmiaU AsH3$:2 
66 seem. TMG$:1 8 s c cm^lAL/TGaAs 
<giS^:S® $: 1 0 n mmS^^itrc. 

[0 0 6 1] f$3m 
mz. Si^$:#?gU 3(D±(C6 5 OrX'As Ha 
5:67 seem. TMG$:2. 5sccm#ALTlC$ 
0. 5um(Df^l(DG3iAsx.\^-H^i/-7)VMi:^&b 
tz, 

[0 0 6 2] m'imm 

mi<DGaiAs:r\:^it^i/^jVM<r>e^^i:tp^U- Si 
Sfi5:9 0 ox:txm^b 1 5^S7--)Vm^rz. 
Zffm. BU^fSPiEEiJi:! eOTor rt.b. A s H3 
^^S$:0~10Torr (DmSX-mt btz, ZOiRl^'W 
^ZtltA s H3 ^m<Dim\t. 09 iZiS\^XWBB - 

[0 0 6 3] USSPg 

^©^2;. SiS®5:StR^SU eSOrT-AsHa 
5:67 seem, TMGS:2. 5 s e c m^lAL/Tif^ 
2. 5/tm(^>±®©^20GaAsxtr^*£/-v;U®$: 

[0 0 6 4] Ell Ui. 7;i/i/>5>l±i:Ga Asxtf^ 

=^f>Y;b^(0*®¥Sffi®s§^ (2) T'fe^. zam 

«)^tt7;Ui>>^^ffi. ifffiWliG a A s xtf^? ^i/^;u 
®©«®[HIdMgiiig^$:^LTVx6. RMS*>4. On 
mi^Xf^LtA^). 7x-;KCJ;SS®¥ffl^t;cDBJ^S*^<^e, 
n^roii. AsH3^£tA«0, 6~5. 7Torra)^ 

[0 0 6 5] (||3C!)||80 



(8) 

13 

iaSf'ti»CH2 S:l 2 s Im, AsHs &34 s ccm 

1 0 0 ox:t' 1 ojmtmLx^fmm^fii^Ltz, 
A s ^^^t^xwmiii^'smmzfiMLrzG a 

A s *^^^t5®$:|5:&<'fe«?){CA sH3$:34sccm 

[0 0 6 6] ?|2SPg 10 

S iS|g©aS$:4 OQ-CSSfCf^iSU A s H3 5: 2 
66 seem. TMGS: 1 8 s c cm^ALTGaAs 
iSm.^^ 1 0 n mgSii»$-&fc. 

[0067] giagpg 

i!^tC. SiS«S:#^U Zl(^±lC6 5 0lCT'AsH3 
$:6 7 s c cm, TMG$:2. Ssccm^AbT^^ 
0. 5/tm(D||lC0Ga Asxt::5f^i/-v;i/MS:^*L 
Ac. 

[00681 ^4@Pg 
^lCDGaAsxt:^i:Jri/-v;HcDfig;R$:cf>^U S i 20 
SS$:9 0 OTCST'#iSbl ojm7--)l^n^rzo 
Z.®^ A s H3 iSSS: 3 4 s c c mi: U S/Sf p«3ffi 
:^S:5 0~7 6OT0 r rCOieHT-a^ffcLt. z.<Z)i: 
AsHz^EEiiO. 14~2. lTorr<DfgHT' 

[0069] ^Sgpg 

ZOfei:, S iS;K5:llUf|^SU 6 5 0X:T*AsH3 
$:6 7sccm. TMG$:2. 5sccm#ALTJf$ 
.2. 5/tm©±M(Z)^2©GaAsxl^if^ri/-^;i/®$: 
fKSbfe. 30 
[0 0 7 0] m 2f±, SJc£:'fi^]±:^i:GaAsxf^ 

iiMm'Smtl. ifSatiGaAsxt^df^i/^^l/SO^ 
®l3£!lS^il«M^:a^LT^^^). RMS*M. OnmJWT 

t±> iaS'irtl±:^7i5 2 2 0 T o r ri;j^<Dm-> A s H 

am 9 ow^A B c Dic'^i^is. 

[007 1] ±fB(7)^0!|tCfeV \tti G a A s {gjg^g 
m(7)GaAsxe^f:^i/V;i/g, ±M0^20 40 
G a A s xtf^f:^i/^;i/JiS:figJitSig?0^P^*S: 7 
6Torri:L/c*\ 1 1 0 T o r r OTT'&iXliJJB 
i:|Bl®(7)ipS4'SS5:^-rs±®C0^2 c;)G a A s xe 
^^i/^jiM^m^zttl^X'^rz, z:o|ISg0lJ{cfi^^T 
li. ffc^iR***:i:LTGaAs, AlAs. I nA 
s. GaP, A IP. I nPifctiZixeCDiiS&SV^ 

[0 0 7 2] (^4^0ij) iufa(z>i^ic{feR*»e,. s ■ 

i mi(D±lZ 4 0 0-500 TCSSOiSST-ft^ifeMf^ 
(*<gSfiR:g®5:fiK:SU ^«)±IC6 0 0~7 5 OlCgg 50 
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(D±tC 5 e, (CSV ^jaST*mS0ft 
[0 0 7 3] |fiBcD2@Pgfig:R!S{Cfel,>T 

[0 0 7 4] z(D^oiziss^m(7)mm^^im 

tC. 5i«®mM®xi^^^i/ir;i/fi8:Sii(7))*:giaSJ:»J 

ztiz^^x$)^mm(Dimti^^'oti^, l*>u 30 

^ Gal^^i:LTh'J^i5^;i/:)!f'JC7A (TMG) iiFS 
TMG®4>«?aSA^^^fe«>, -fb^i^Mli^^:® 

[0 0 7 5] Z<Dmmm(D^'rnJi\d9^i/^)l^^-^ 

(TMG) ^V'm^mm<. imx^^t^ztf)^ 

T*tShUxi^;U;!^'J"i7A (TEG) im^Xit-^^ 

mii^m0s.ikM(7)±izit^wmmj'^y yr-m^^ 

[0 0 7 6] GaWmtLXTUGi:m\^^^ii<'){& 

'^XA-jy r-m^^^t^zt\zii^). it^^iif^ 
±lCfg;R-rs gWi:-rsft-^i|i^|{*xt:-^? v-v;i/M 

<nmM(j)^m!&^^m^zttf^x^h, ttz. i<^vv 

hUx^;i/;</i;'i'A (TEG) $:fflv\ fb^^»{S 
S^*®^B«Ji:1-Sft^^«txl^^?^i/^;i.®^ 

^U'?/* (TMG) S:Mir^S3i:{Ci:oTnm«:*^ 

TObt-S(D^RS<'3 i:*<T-ts, 

[0 0 7 7] z:CDiei«^J{CjDV\Tli, MOCVDICJ:^ 
T S i SS±tCG a A s xtr**i/v;bJi?:fiS;Sti)X 

[00 7 8] ^Igpg 
SiSf I'tCHa $:12slm, AsH3$:34sccm 
OMSlX^KX^. l%Smm±^ 76Torri:t. S 
i WS.-k 1 0 0 0'C\ZimLX 1 O^MSBS^LTS*^ 
^bK$:B?56-rSo \:^pmiM,zi=,\^x. H2 (^iJitfiii^ 

^\ tfz. fiESKWI^WttlifflSfOTrtSPtc^aftfcG 
a A sA^-rsroSrR&^fe*?), AsH3$:34scc 
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[0079] m2m§ 

5 i SS®?ag$:4 0 OTCmStCKSU A s H3 ?: 2 

6 6 s c c m, TMG $: 1 8 s c c m^AbTG a A s 

[0080] f^sm 

A s H3 Syi 6 7 s c c m 

TMGjSSft 2. Ssccm 10 

TEGfiSS 2. 6 seem 

Av-77-m(r>m.^^ (TC) feJ:l>'Gai^ 



4 5 0*0 


TEG 


soo-c 


TEG 


5 2 or 


TEG 


5 5 or 


TMG, TEG 


STOr 


TMG, TEG 


6001C 


TMG 


6 5 or 


TMG, TEG 




5000A 


[00 8 1] ^419 


m 



S i m.(JimL-k 6 5 OiC{C#jaU SjStWtCA s H 
3 5:6 7 s c cm, TMG$:2. 5 s c c mODSSliT'^l 
KLXm^2, 5Mm®GaAsxt^:^^:^•>■v;^SS:^ 

[0 0 8 2] 01 3fi, m4|liiMOGaAsXhrif^r 

(A) (itf-yhm (B) ^i¥S^i5:^LTV^S. 3 
(^013 (A) . (B) lC*e>4x*<l:e)tC, Garni: 
LTTMG$:Mv>fc^{i, 5 7 01C£JlT'e/t.v77- 30 

¥att(^m-rs. LA^U GaMf4i:LTTEGS:M 
V^A-^ti, 5 7 0X;P:iTT*A-v7r-®$:««LTt. 

[0 0 8 3] 3<©J:e){C, GaAs(SSfft^CO*B^ 
n$:m(I-rS3i:lC ioT J: »J^ffi*apa«:G a A s X 

^Wt^ 9 oiCAMb 5 8 Qi:mwm^-z-&i>z.tii^ 

t)i)'i>. Z(DmSmiZiSI,-fi>'(C^Wmmi. GaA 40 
s, AlAs, InAs. GaP, A 1 P, InPfii 

[00 84] (^5^M) m^'ib. S I 
^^i}i^{*xf^r:^r->^;bM$:fi£«bT, 
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[0 0 8 5] ZOmmO^'raJLi^^i^i/^fl^^-fi 

iy'?j\yM(D^m(Dma^mmbx^^mtbr:LWz, mz 

^*}i^\>^^X'T--)VLXmMXm^^U tti 
iZj:oXit-^Wmiif-j:.\:ff^i/^)lM<Dmm(Dt:v h 

tmo)^7'ux.\^9 ^iy^ji^&imiz^ o T. Sim 

«©±fCG a A sMi^ikt^Xmi:mmt^, 
[0 0 8 6] I214{i, ^5|yg«SIJ(7)AxDXl^^^i/ 

^m&-^m(Dxmimmx\ (a) ~ (o li^xs 

S:3^LT^^5. 300^C^3^^T, litis 12 

tiG a a s {SS^S®, 1 3llGaAsxtriJ^->-v;u 
1 4t)Ga Asxtfir^i/-v;i/ST'feS. ZlOTIg 

Si^Hfc J: -3 T 30iagMcD^7^ □ X tr^? 

[0 0 8 7] f^im (014 (A) W 
S iS^l l<7)±{ZMOCVD^(D0.^1jmiZ^-oX. 
J?$10 0A(^GaAs{SSl!S;;g®l 2S:f£;SU ^i/^ 
T^3 3/itmCDGaAsxb:ii^«>-v;i/Ml 3^!^-^t 
S. 

[0 0 8 8] ^2S|ig (014 (B) #M) 
G a A s Xtr^f ^iz-V^bM 1 3 (DBa^^t^^M^^ 
1 A mWBbT^S 2 /[£ m(^5pa;fcG a A s xfcf^ dp 2/ 
1 3 $:jSt. 

[0 0 8 9] (014 (C) #fi© 

¥Ji'ffcLfcGaAsXtrif:^rtz-V';b^l 3®±(C, 6 5 
OTCT'SSG a A s 5:^:gbTG a A s Xt:^dpi/^;U 
®14$:J^figt*o 

[0 0 9 0] 015(i, msHSgM^/NT^DXt:-^^:/ 
■v;UfS;^:^)StCj:oT^«LfeG a A s M^B(Z)M-?f^ 

:hmmmx'&^), ca) ttaejfeDfigji:;^-??^^^^ 

(B) itz(Dmm(D^mmx'0^^Lrzm^ 

^:a^LT^^S. 01 5 (A) li, SiSfil 1®±(CM 
OC VD^0^fi:;?^{Ci:oT> 1 0 0 A©G a A 
s{Si§5gfiH 2$:fiK:SU ig^V^Ti?$3 Am(DGaA 
sxfif:^i/^;m 3$:fS:gU -f-cO^ffi^rSitl Mm 
SFS L/TTOt bfc^tC 650lCT'GaAsXfc^at=^i/ 

[0 0 9 1] 015 (B) (i, S l(D±tCMO 
CVD^«)fi&fi:^i=fe{Cj:oT, ifSl OOACDGaAs 
1 2 £|S«U H^V xTA^g 3 /I ma>G a As 
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ei/T¥fflfbi/tsttc6 5oicT'7--;i/S:S6u -eo 

mz 6 5 01CT-G a A s xk^^^Jz-v^USfefiaflLfe^ 

[0 09 2] ttz, 3«)|ISgM0^TDXl^^f3pi/^;i/ 
^^■^ItZ^&G a A sg(DX«|!li»fimiipil± 17 0s 
e cT*fe»J. (Xi^I5J^itiM*i2 2 0 s e c) iZ 

a A s ©ffitC-fb-^^^c-aitColrNTt^^^C!^*?: 

4l;■£.ri:**A^•^to ttz. ZlCDGa Asxt^^^ri/ 
1 3 $:W^Lt^(DT--;i/?aS{i, 8 0 0"C^Jt 

(0093} rnQmrn m^. s i m^±\zuoc 

S«:fi&fi-rSlf5^, (1 00) - [0 11] 2" o f f 

s imR-^m^-^xr^-mizii-cx^^Lxwz, 

[0 0 9 4] 01 6i±, mm7--)\^iM^Miri,G 
a A s /\-r □ xbf if :¥i/^;i/fiS;«7&j£®^:Sag::^n 7 
7>f;i/ (1) xhi>. z(J>l5m\,zis\^x\i. SiWSL^ 

A s H3 #H^*T'ii^ 1 0 0 OTC^T' 1 O^jY^^U 
{>{) . AO O-CXW^ 1 0 0 A®fig:g^S:?^ 

^ti>tzS><r>G&hsm^m^^^L (n) . fi^ 

^iy^)\^m^^^LX\^^ (A) A\ z:rofS;^:^-ST% 
S iWS±a)G a A s {SjS^:gM®±{Cf!J(;«LtG a A 
s:sL\^9^i/^}im\i. SiS«JCfet-t€> [0 1 1] 5? 
(fijtc;^ S5^:/x>y^tfc^(Cjs^^-9-(C«;»A CO 1 
-1] :^|SKC7.S5Wyx<y^Ufc#^(CWipl-9-fC^^ 
&^i$:jfoTv^S. ±fB® [0 1-1] (7) (- 
1] liiiSti [1] ®±tcA-«:f^Lr^l-s«gS:;? 

[0 0 9 5] t;^, S iJ^5:NH4 OH/H2 ©2^ 
^KT'BU^MbtgJ. S i £«©7'U'<-i7 8 7 STCJ^/l 
A s H3 #HfltT*^f e> Z: i: fCfc o T. Si SffitCfe 

[0 1-1] :^|pi(c;?.h5-f:^x>v-f LAc^jciS! 

i--^\,Z. [Oil] 1jmZ7.h'y>(^:siy^Lrzm^iZ 
)«;t-9-{C^^fe^gl:t,o#^a^(^G a A s xf^^i/-^ 

[0 0 9 6] :i(DjgB^:5{4©gEft:it, s i Sffi®^'; 
-i'SS*^ oooico^^ji, s i-As05ii,v:;> 
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^(Ctt S i - A s OiS^tt^g < , ^mMm\ZW. 1 Ji 

mo a.m-m\zm.^m.^tiz.t[zfmti>tnx.b 

[0 0 9 7] ttz, 8 7 5-COTT-7''M-^'Lt* 
t>\ G a A s <^^Bl'f^■^>^®¥S'l4^Cfe^^T^4^T^^5 
MSli, S i - G a ^im\, KT'feS±, H 2 ^ 

mhsmmimai^sy kai^v^^*, s i /g a a 

7--}]^lM^mKt^ G a A s 

[0 0 9 8] 017{i, tie*(D7x-;i/Xg?:^1-€>G 
a A s ^^nxb'^f :^>'-v;u^:g:&S<Z)fiK:Sias^D y 
7^)1 (2) T'&s. z:o:«rSfcj3v>Tti sis®?: 

A s H3 #H^4iT' 1 0 0 0*CT' 1 O^SzfV^-'!^ b 
. 4 0 OICT'jfS 1 0 0A(7)^J^m^B^t^rz 
*OGaAs{SSlS:SlS:^:SL/ (D) , SOO'CT'/P 
31. 5Min0^g<Z)GaAsxt:if^i/v>)U®?:^ 
fib (/N) , 9 0 0-C, l0^r^(D7--)l^m^ 
(-) , ntf. 5 0 0X:T'i?3 1 . on mC0#^^(7)G 
aAsXl^^^i/^;^®$:^fiLTV^S. ZKD^^bIG 
aAsJiS:^fi1-^]^c|i©Tx-;i/tC<}:oT. ^RS5:ffiI 

[0 0 9 9] El 8H {*6JfecD7x-;i.Xg$:^t^G 
aAs'\-raxtf^:^r ^>'l/figfi:&j£<Dfigfirag>'D 7 

r-f;b (3) T'S)5. z:<7):^rS^c^3^^T^±. SiS^K?: 

A s Ha WWWPX 1 0 0 0 iCT- 1 0 j^-fu ^-i^L 
('f) , 4 0 OiCT'jf S 1 0 0 A®figSm$:Jgfig1--5fe 
«>®GaAs{SS^fi®$:fii(;fiU (□) , 5 0 0X;T'i? 
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